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Abstract: Groundwater resources have played an important role in the national social and economic development, especially in the
northern region where surface water resources are relatively scarce. It is very important for security guarantee of water supply to
understand hydrogeology, dynamic characteristics of groundwater, and exploitation potential of groundwater resources in a certain

area. The Xiong'an New Area was selected as pilot area to analyze and summarize the regional hydrogeology and dynamic
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characteristics of groundwater based on hydrogeological survey and groundwater monitoring in recent years as well as the previous
achievements. Aiming at recovering groundwater depression cones as the sustainable exploitation strategy of groundwater, different
scenarios were put forward, including current condition, river recharge, water- saving from agricultural and industrial water
consumption, and decrease or prohibition of groundwater pumping. Using groundwater numerical simulation technology, the
prediction results of different scenarios after 30 years were comprehensively analyzed, and the sustainable exploitation and
utilization scheme of groundwater in plain area of Baiyangdian Watershed was put forward. The results show that the hydrogeology
is relatively simple in Xiong’ an New Area with normal water-bearing capacity in shallow aquifers and good in deep aquifers. The
groundwater level has been declining for many years, and getting stable or rising up in the past one or two years. The quality of
groundwater is good and stable both in shallow and deep aquifers. According the assessment, the exploitation potential of
groundwater in Xiong'an New Area is about 1.80 x 10° m*/a, with 1.50x 10° m*/a in shallow aquifers and 0.30 x 10° m’/a in deep

aquifers.
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Area
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Fig.4 Contour of groundwater level in shallow aquifers in Xiong’an (Data from groundwater survey in June, 2020)
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TIKATENSEITT 22 ) (20194F ), D4R A IV HE I T 7K
R 98D Tl K B Al #E I KA 3808 5 4%
PEE 2 0.675, Tk KW 30%. %06 His, 76 T.
AP AT ANE b, R E T KT RS2 25%,
TIZH R K IR 29 20% ., TN 25 5 7, 4k
ZH0R)Z T KA A A FFREE ) B B X AL
BB TR EEROR, F R TR RN IR ZEHL T K
PUALERAT /NI EE LT, A ma A A B T R (R 2T
PR IF R A S Z5 2R o 7F TR ML /K &=
T, i BH—a B s AR /K T K B 74 U - X 3
AR AR/ U 2 Rt R KA R R 249 3.33
m; M SR JE MR KRR TR S DX R KA AT K
JE LT Wb o R KA T4 9.45 m AT BEIR)E
M K BT T =1 X KA BT T B TS o H
KA %L 7.61 m.,

(4)Hh T KA (FR)RAB 5t Hb T /KZE (BR) R 3=
B B T KRR T S MK G L, VR 2 H T K2R
(BR) R BT b R AN T~ 10 m A9 X3 ; TR )2
MR KRR (R ) SR B4 X L R K AR T —45 m (X
W, BRI R T KR 25 SR BT ol
) (2019 4) AL A8 15 K AT sl 320t 77 %6 ) (2019
AE) () H bR, % (] Bk SR BT [R1 R Tl 15 7K i
T S HEAT TR TN . SO gs R B, 30 4R )5 L 1R
TKHER K B V5 T 1 X BERS K A, o R 2 b DX 3% )2 b
TR REMS IR B —10 m LA I, i HoAth s R K B 9%
N N3 7 N/ 2 W 0 U N N A S S S 8
T 7K (28 BRAR 5t 32 2875 JEAE [R] sk SR BT [m] b
AL AT AAER T FEATIAS BRI & 215 M T 7K
A7 A DX SR A7 1T K AE (FR ) 2R, IF 33 [A] L 48]
(10%,20% -+ 50% ) A2 (PR ) R A2 B, pF 5% i T 7K
RETE T S IR A O . 38 2 S M R /K ES (B R4 =
T F 1 7K R 2 e SR RS O, 2 R R D
20%h T KR AR, M B SF X RBAEK A, 1T HoAth
T =F DX TUUASBE 5 Do/ 1 7K 30%FF R it ME4E | g
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R2 MTOKEERRHRERR (M TAE(R)RIES)
Table 2 Recovery of groundwater depression cones (Case of
groundwater pumping prohibited)

H R K AR (RO KA
bR 7K B R 2 / PN

10% 20% 30% 40% 50%

ml— @ SRR KBRS ANBE ARE BE BE RE

T L S K B v s 2 ARE BE RE RE RE
PRS2 7K B v I = RE A& BE  AE  BE
A IR Z 30 K B v O 2 ARE ANBE ARE ABE RE

PH—3 B—¥E 40w ) X REAEIR AL, AT Frdiw <1 X )
ANBE 3 0 H R K 50% TSR B, Hb T K BV T <)
X IR .

5.1.2 RIRR W T KT LA B 5 %

AR AN R S5 P00 25 SR 55 43 0T, T R
AR AT RRSE Ry S I F B AN DT T —
FEARTE IR 7K R 78 s < 1) DX 38, SR T A
b5 7K RIR] L b 25 4 it 5 — 2 A bl T K B 9 T <
DX, SRIBCT AR 1y 7K RS (B ) SRAEHESE . e IR i
JRUBE Ml 7K AT HRF 2 FH O 28 380008 1) JE ), 4 b DR
MR K AT R L

(@ 7 1 05 A e 7 S5 K S | o Y8 1 A
MR AR AT )5 22 ) (2019 4F ) BRI #b /K £ 1Y)
50% (22 FE V- 7K AF F TR - 50% 1 3IE - F0] 37 4 b /K 75
235 SR DX Il T AR AN S M N Ry T 1) o

(2) TK$E G, 2R T 5 KA T 3l 52t T
Z) (201948 ) BRI B bx , 12 T /KT R D2 25%,
TR L 7K ISRl 24 20% , 78 J5 350 b DX 4 1L i 4
GO B R T S W) e 1% L N VA e
Hi R K IO & T2 R KPR AERF PR

(3) FE AT AR 7K R 7K it - 2% 1) SRtk I, e
T ELR 2 M K BT T =1 X820 20% 19 1 )2 b T
IKFF R A s 7 i PH—3 H 0 R 2 KB I5 T
SR 30% 912 1T KT R A FEAT e 2
Tk TR S K80 50% BT Z LT K TR

AR AR 1% 90 3R i K T R ) O
HEAT TN, 30475 , v IR JZH T /KA A AN [ A
Tt G B E I 2 N KRRV T L X
T ELR 23 R K IR T S X AR KR 2 T K R %
U 21 DX AT Fe TR 2 T K R e =1 X A5 R 7K 1)
REVR AT 3 B KA LA 1 2 DXl T /K 93 U nT
KEER

5.2 1R X T 7K B3R AT FF %8 1N
5.2.1 M%7 R 3 F AR RIEN

LA 2002—2014 4F 2 445 10 , SR FH I A+ e
B X1 K R (R ST BT T8 ) (58 —hi)
2012) . bR OK ML B , BEK TR AR
it AR TE KA AR A BB T KRR T T 45 S
OB s TF R i M B R R T K B TR A i K
Pt 5 K SCHL BT S FE 2 27 (AR e SR IX )
FEMAE ) ST B AR 5 06T PR v Ve 2 s 1
HALBFSE T SR A 3D, X2 AR 5 (2007) BF5Y
T EE MR KA S A TE 8 e it 2 ) O
FENINAE (202 1) 58 T 11 D8 T &1 300 1) 3R K
55 Hb oK 3 ) T AL A OC R TEHL T K Y i
W, VR TE N HB e 7 O AR /N, SR T LR
SERAG T . ELAREE S D3R 3 (v [ b 0 P45
Be%%,2017)

K IIAFEE R (6 3) B  E 2 X R Z T
TR 2 T 7K AL T80 SRS s AN T 7, T2
R KIS BRR S S TR EH T K IR ST
& LT X R KD S T [, BB il — R
G T 7K RS ) H ST A5 [l
5.2.2 Mg R W T AR AR T IRtk 340

BRF P b2 3T DX R KBS IR AT IR T, %
T 2 0 DX R o) A i AL K 2 A AR B LA 4 R
M7 o FEAS SO B2 DX M 7K A R
PR B T U R R K BRI AT Rp 2 R 7 8 7
HeRF LM AP T IR R A LR 2

R3 BRI TAHEER(10'm/a)

Table 3 Groundwater balance in Xiong’an New Area

(10°'m’/a)
e o
A " wE  wE A
FERNB 12083 12083
FEM VN 30 30
SRS 1000° 1000
thehE REEEBANE 2284 2284
MFARRAE 1398 1687 3085
K B 46
N 16795 1733 18482
R AKF 21654 3115 24769
e DU HE 110 340 450
Helb & et e
&K 2 R 46
/Nt 21810 3455 25219
il 7= -5015 -1722 -6737

TE AT AR IRR)Z FIR)Z 5 K2 0 2 [ L
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IK PRI S RERAL TE 30 AR E] IR B BURTIE R, 20T
T2 30 DX e S b T 7K AT ISR, A B A A 2 IX
KGR AT R T

TEAR S 5.1.2 42 H A0 U 3t K AT R4 )
ZEELA I R OB AR L IR R A, R AT
LR TIOI , FRIE 25 DX AR AT BB 19 b R 7K B 7% T
S B S R K R T S BRAS IR S IRTER T
SRR e K A T K ] R (£ 4) .

SRR T IXCHL T K B IR T R T R
1.80x10° m'/a, H: 3% JZ2 ML F K /] FF R0 1
1.50x10° m*/a, ¥ )22 1 T 7K AT 2R3 J1 4 0.30%10°

m/a,
6 [MIEHE

6.1 it Tk P& % iR <} ia) &

b 7K R SR T BRI D T BT DX R
DX TR 2 MR KA 422 T B, AE SR B DX OB i T
MR K RET IR o AR HEAR AR B 45 2, SR (1) ]
T AN, SR T R b K 1 50%, (2) 19
TRt V)2 LR KRk > 2 25% , TR IZ LT
IR TFERIF > 25 20% , 7 Joy 505 b DX 1Ly wis sty AT B
A UK X R JZ T KR AE R B, (3) FETiR
AT KR4S 10 S mly -, 7 LR 2 Hh oK
R 75 e <1 X, 98070 20% 147 2 b R K TR i, 76
PH—3 B—E 001 21 T KB T <1 X, 0820 30%
VR IZHL T /K IT R A, 7EAT iR 2 b /KR 7% T -
X, 387 50% AR 2 H T K IR & . 30 4R )5, FTE
VE LI TR B e 7 X H AT AT R 2 K B E
T ¥R B G FKA

H A, MR I8 AN RBURF O T AR PRI
Hi T 7K R DX A 1 2R DXORT Bl 7R X 91 1 £ 3
LY FET A6 A H T KT SR B M R ™ B A M X S it
JURE I AR BRCRAR G o AT IX 4 X R )2 b T K
— BB R X, IR IX LI A IR X A v )2

R4 BRI TOKAAREN (10°'m/a)

Table 4 Groundwater exploitation potential of Xiong’ an

New Area (10°'m’/a)
ZH W mE A
RIEH N IK AT IR & 039 040 071  1.50
RIEH R KR IR 0.13  0.10 0.07 030
/N 052 050 078 1.80

MR KERSR X5 e Bl Bk X9 9 IR 2
IRERRIX o TR AC AR 2R FRR AR M A 520 T |, b2
X% R JZ HL T AR AL AR A BT BT, R 2 A
2020 4F, ¥ RZH R K TR A S, R KRR
T =1 B T AR A s/ D R K BEBR R AR w128
TN, N IRAR S R RN R
6.2 KK aIRR

T3 X R 2 b T KK A2 28R DL HCOs By
F=, 7 g BB b AR AE — 5 Y [ R JBOK X TR JZ
KK A 225 L HCOs—Na (Ca- Mg) Bl oy 32, &4k
b R X R K BT R AT, 2 MR K T
R EH T KB R, Hk IRZ T K R B
BORRRRE . MR K B R 7 H AR M T S A
ERAE2AAE R, RO N T AR SR . [
TEVETR T 7KK A2 M 2K K B2 i), B 78 0%
JEFIR AN I ¥ D T Mo 26 /K 5 3 R /KA 5%
AT P TE 1 K R 8 SE i L]
6.3 i 7K B iR B /R

NI Sl T 7K BN AT R A7 B Hh A, LR
DX K B PR AT R R 1.80% 10 mY/a, RIS,
2002—2014 4 F K IR E 24 2.17%10°m*/a; 2014
AR b4 S R KA FROR$E e, R KT
FRAWD, 210 1.68x10° mY/a, MK T T /K 7] IF
KRG . AT DAARSOR 4 BT R K TR,
DLFF RV 2 R 7K R 3=, A 5 i R 2 b R KT
Ko, G T O T IO RAE A R IR b B [m R, D42
DX ALK 22 4 ) F B 25 1R, AR M T 7K ] SR BE U i
TN BB A T 2K, 77 ZAMIRIK ;0 R /K BE I AT
VE R 3T J5 24 B0 2K IR, R e e X P L
#B, 7K AR BT ECAS, v DL R A S A% el
TR Hb

7 4 ik

()3 R 7K I IR TS0 2238 X R KA 3
BN ZAERFLL T Ak, 76 T /K 2E (B ) SR
B IANK KGR B IR LT, Ho R KA T %
A g, It A SR PGS, 1996—2014 4, Ky
iR KA B T [ 5 2014—2017 gl R K 57 248
TR 5 2018—20204F, b T K7 AR [T, SRy
HRHL X AT TR

(2) 2237 DX M K 5 B R A, 46 K 24K
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RIZH R KA =20 2 DL LAY JZ H T KR B ik
HUK T S brife . TRIZHE T K20 TR EH T
KT RJE R T K TR E SR £ IR B i O
KIRH SRR UE . T T2 R 7K BT 1 T I i 1) 28
AL, RN FRE , M K BT i R A7 [ AR HL T
sOFIHBIRAb 2=V PP ], V)2 T 7K B b 32 8
FE BRI HLZRIK I 5352

(3) AT RRSH) FH S K, I 223 DX T 7K Al FF
KEPLA N 1.80x10° m'/a, Horb , )2 H R k24N
1.50x10° m’/a, TR JZHL T 7K 2574 0.30%10° m*/a, I F
TKORT TR 0 U5 ME LA 2 22 3 X R R I T s A 14
PRI /K GEPR TR R, T 22 500075 &AM K 5 (H AT LA
R URIE R A K UE T, i A sl 2k
JEHT KK, PR FRERT XK 242
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